Thermoanalytical techniques for the investigation of the freeze drying process and freeze-dried products.
A key challenge facing the pharmaceutical industry is the production of biotechnological drug products such as proteins in a stable form. Freeze-drying is preferred for manufacturing such products because of the low temperatures used. However, the protein may still degrade during the process necessitating the inclusion of a protectant. This review describes the range of thermal analysis techniques that have been used to investigate the properties of formulations to be freeze dried and the resultant products. This approach has allowed insight into the key parameters required for design of formulations and processes that will generate the best possible products.